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(57) Abstract 



There is disclosed a sensor comprising a plurality of electric circuit elements sensitive to different substances, an electric circuit 
including said elements and circuitry in said circuit responsive to the condition of said circuit elements and connected to an output device, 
said circuitry being adapted to actuate the output device in response to one or more combination of conditions of the individual circuit 
elements. 
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SENSOR 

This invention relates to sensors. 

Sensors for gases or vapours (hereinafter 
"gases") are known in which a substance whose 
electrical properties are changed on exposure to a 
particular gas or gaseous mixture is included as a 
circuit element with circuitry measuring one or more of 
its electrical properties such for example as 
resistance. A typical substance is a semiconducting 
polymer such as a poly- pyrrole. 

It is known to use a plurality of such circuit 
elements of different substances that react differently 
to different gases or gaseous mixtures - any one 
substance may react to several different gases or 
gaseous mixtures, but a plurality of different 
substances will collectively react in different ways to 
different gases or gaseous mixtures facilitating 
differentiation . 

Sensors of this kind are mounted in an 
arrangement through which a sample can be passed, a 
sampling system being connected to the duct to sample 
the air from, say, bottle or drum containing it. The 
sensor array is connected to a computer which has a 
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software-configured neural net which can be trained to 
identify gases or mixtures by exposure to known gases 
or mixtures and adjustment of its hidden units to 
produce the correct response. Clearly, a hardware- 
configured neural net can be developed for such an 
arrangement . 

Such sensor arrangements are suitable for 
laboratory use and there is clearly scope for producing 
a range of specially designed instruments that can be 
adapted for use in different working environments. The 
computing power required, however, when enough 
different sensors are employed for most purposes, and 
the sampling arrangements involve a certain level of 
expense, and, of course, impose certain restrictions on 
the way in which the arrangements can be used. 

There are circumstances where such equipment is 
too expensive and difficult to use, yet where the 
ability to detect certain gases or mixtures would be 
highly desirable. One such circumstance is in the 
detection of gases arising from microbiological 
activity, e.g. certain pathological conditions such as 
necrosis or infection in wounds. The wound dressing 
would ordinarily prevent access for a probe. 

There are, however, many other circumstances 
such as fermentation monitoring in the brewing industry. 
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The present invention provides a sensor which 
can be used in such situations and which despite 
utilising the technology of the expensive arrangements 
currently available is a low cost, easy to use item. 

The invention comprises a sensor comprising a 
plurality of electric circuit elements sensitive to 
different substances, an electric circuit including 
said elements and circuitry in said circuit responsible 
to the condition of said circuit elements and connected 
to an output device, said circuitry being adapted to 
actuate the output device in response to one or more 
combinations of conditions of the individual circuit 
elements. 

One or more of said electric circuit elements 
may comprise a semiconducting polymer. 

Said circuit may be comprised on a support on 
which said circuit elements are,exposed. " 

A power source for said circuit may be carried 
on the board - a hearing aid battery or like sized 
battery, for example. 

Said output device may comprise a two state 
indicator - it may not be important to know precisely 
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what has been detected, merely that something, one or 
more of several gases has been detected. 

Such a two state indicator may have a power-on 
and a power-off state - a light emitting diode (led) 
for example - and while it might be desired to have a 
lamp such as an led light up to indicate an alarm 
condition, it might be desired as a fail-safe measure 
to have the light normally on as an indication that the 
sensor is functioning - a separate battery state 
indicator could, however, be provided. The output 
device may be latched so as to indicate a condition has 
arisen even after that condition has changed. 

For a' wound condition sensor, the elements will 
be sensitive to gases indicative of a pathological 
condition or infection and may be designed to be 
accommodated in a wound dressing with the output device 
exposed. The output device may be on an extension from 
said circuit, which may be a trailing l,ead, which may 
also carry a power source for the circuit, enabling the 
in-dressing component to be smaller and facilitating 
battery change. 

Embodiments of sensors according to the 
invention will now be described with reference to the 
accompanying drawings, in which :- 
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Figure 1 is a diagrammatic illustration of 
the circuit of one embodiment; 

Figure 2 is a perspective view of a sensor 
embodying the circuit of Figure 1. 



The drawings illustrate a sensor 11 comprising 
a plurality of electric circuit elements 12 sensitive 
to different substances, an electric circuit 13 
including said elements 12 and circuitry 14 in the 
circuit 13 responsive to the condition of said circuit 
elements and connected to an output device 15, said 
circuitry 14 being adapted to actuate the output device 
in response to one or more combinations of conditions 
of the individual circuit elements. 

One or more of said circuit elements may 
comprise a semiconducting polymer, such as a poly- 
pyrrole. A set of different such polymers may be used, 
reacting differently to different gases or to humidity 
so that any one combination of reactions is indicative 
of the presence of a single gas. 

The circuit 13 is comprised on a support 16 on 
which the circuit elements 12 are exposed. As seen in 
Figure 2, the circuit elements 12 are under a permeable 
cover member 17, such for example as a wire or plastic 
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or textile gauze or a semipermeable membrane primarily 
to keep the elements 12 dry. The support 16 need be 
only, say, 2 x 4 cm in width and length, and no more 
than 1 cm in depth whereby it can easily be accommodated 
inside a wound dressing or a plaster cast. Even a 
power source in the form of a hearing aid battery or 
like small battery can be accommodated in such a 
support. 

The output device 15 is a light emitting diode 
(led) which is a simple two state indicator, being 
either on or off. it might be desired to use a red led 
which illuminates to indicate the presence of a gas 
arising from an infection or other condition being 
monitored, but it may be preferred to have, say, a 
green led which in its on state indicated that the 
battery is working and no alarm condition is detected. 
An alarm condition might be indicated either by the led 
being in its off state (which might also indicate a 
battery change) or flashing. 

In case it should be desired to indicate any 
transient alarm condition, the output device 15 may be 
latched so as to indicate that such a condition has 
arisen even after that condition has changed. 
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The elements 12 are sensitive to substances 
indicative of a pathological condition and the sensor 
11 is adapted to be accommodated in a wound dressing 
with the output device 15 exposed. Whilst an output 
device 15 in the form of an led may be able to project 
between the wraps of a bandage, for larger dressings 
and plaster casts, where the wound may be deep within 
the dressing or cast, the output device 15 is on an 
extension from said circuit 13 in the form of a 
trailing lead 18. The led 15 is accommodated in a 
holder 19 which might also be adapted to hold a larger 
battery than could be held in the support 16 and that 
could be changed without undue disturbance to the 
dressing or the patient. 

The support 16 could be a thin flexible 
substrate which could have the circuit 13 and the 
elements 12 and a semipermeable covering membrane 
printed or otherwise deposited on it, and such an 
arrangement would be capable of conforming to the 
bandaging and be more comfortable than a rigid sensor. 

A liquid crystal display output member would 
consume less power than an led and might itself also be 
printed on a flexible substrate, yielding an 
inexpensive, disposable sensor eliminating any risk of 
cross-infection and the requirement for sterilising 
more expensive devices that have to be reused. 
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It will be appreciated that it is not intended 
to limit the invention to the above example only, many 
variations, such as might readily occur to one skilled 
in the art, being possible, without departing from the 
scope thereof as defined by the appended claims. 
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CLAIMS 



1. A sensor comprising a plurality of electric circuit 
elements sensitive to different substances, an electric circuit 
including said elements and circuitry in said circuit responsive 
to the condition of said circuit elements and connected to an 
output device, said circuitry being adapted to actuate the 
output device in response to one or more combinations of 
conditions of the individual circuit elements. 

2. A sensor according to claim l, in which one or more of 
said electric circuit elements comprises a semiconducting 
polymer. 

3. A sensor according to claim 1 or claim 2, in which 
said circuit is comprised on a support on which said circuit 
elements are exposed. 

4. A -sensor according to claim 3, comprising a power 
source for said circuit, 

5. A sensor according to any one claims 1 to 4, in which 
said output device comprises a two state indicator. 

6. A sensor according to claim 5, in which said two state 
indicator has as power-on and a power-off state. 
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7. A sensor according to claim 6, in which on actuation 
by said circuitry to indicate an alarm condition said indicator 
changes from its power-on to its power-off state. 

8. A sensor according to any one of claims l to 7, in 
which said output device comprises a lamp such as a light 
emitting diode. 

9 ' A sensor according to any one of claims 1 to 8, in 

which said output device is latched so as to indicate that a 
condition has arisen even after that condition has changed. 

10. A sensor according to any one of claims l to 9, in 
which said elements are sensitive to substances indicative of a 
pathological condition and is adapted to be accommodated in a 
wound dressing with the output device exposed. 

11. An sensor according to any one of claims l to 10, in 
which the output device is on an extension for said circuit. 

12. A sensor according to claim ll, in which said 
extension is a trailing lead. 

13. A sensor according to claim 11 or claim 12, in which 
a power source for said circuit is also on said extension. 
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